By use of the concavity of solution for an associate boundary value problem, existence criteria of positive solutions are given for the Dirichlet BVP (Φ(u )) + λa(t) f (t,u) = 0, 0 < t < 1, u(0) = 0 = u(1), where Φ is odd and continuous with 0 
Introduction
For the Sturm-Liouville boundary value problem (BVP) Φ u + λa(t) f (t,u) = 0,
there has been much work done for some special cases in order to search the existence of positive solutions. For example, Erbe and Wang [3] studied the case for Φ(v) = v, Wang [8] discussed the problem with boundary conditions replaced by nonlinear ones, Sun and Ge [7] dealt with the problem for the existence of multiple positive solutions in case α 1 = β 2 = 0 and β 1 = α 2 = 1, Avery et al. [2] researched the existence of twin positive solutions for the case Φ(v) = v, α 1 = β 2 = 1, β 1 = α 2 = 0, and He and Ge [6] discussed the existence of multiple positive solutions. In all the above-mentioned articles f is supposed to be nonnegative. When Φ(v) = v, Agarwal et al. [1] as well as Ge and Ren [4] discussed the existence of positive solutions without nonnegativity condition imposed on f . As for the general BVP p(t)Φ u + λp(t) f (t,u) = 0, 0 < t < 1,
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In this paper, we want to give theorems for the existence of positive solutions for the BVP
without the restriction f (t,u) ≥ −M for (t,u) ∈ [0,1] × R + and without Φ −1 being concave.
We suppose throughout this paper that (H1) a ∈ C((0,1),R + ) and for a δ ∈ (0,(1/2)), 0 <
Obviously (H2) implies that Φ −1 (s) exists and
Preliminary lemmas
has a unique solution
with c satisfying 
It is easy to see that
and Φ(w λM (t)) is nonincreasing when λM ≥ 0. 
Proof. We prove only the case f
Then for t ∈ (t 0 ,t 1 ),
292 Singular BVP with a Laplace-like operator and therefore u λ (t) ≤ w λM (t) which implies
a contradiction to (2.10).
can be expressed in the form
with c satisfying
)ds is strictly increasing with respect to c and
there is only one c x ∈ R, 
and therefore 
The uniqueness of solution to (2.16) implies c 0 = c x , a contradiction. Take X = C([0,1],R) and define
with c x satisfying
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where σ x ∈ Σ x . Obviously u(t) = (Tx)(t) is the solution of (2.14).
Lemma 2.8. T : X → X is completely continuous.
Proof. Because Φ −1 , f are both continuous, a(t) is integrable on (0,1), and c x is continuous with respect to x, it is easy to show that T is continuous in X. Given a bounded set Ω ⊂ X, (2.25) implies TΩ is bounded. Differentiating (2.25) with respect to t, one has
Obviously there is L > 0 independent of individual x ∈ Ω such that
which implies TΩ is equicontinuous. Then the complete continuity of T : X → X follows from the Arzela-Ascoli theorem.
Now we define furthermore
where M is an arbitrary constant. From Lemma 2.8 the following result holds.
Lemma 2.9. T * : X → X is completely continuous.
Obviously, u(t) = x(t) − w λ M (t) is a solution to BVP (1.3) if and only if x is a fixed point of T
* : X → X. 
Main results

Let
where w λ M and T(y − w λ M ) satisfy, respectively, (2.1) and (2.14). Applying Lemma 2.4 we get from f
and hence
At the same time, for t 1 ,t 2 ∈ [0,1], t 1 < t 2 ,
one has
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On the other hand, when
it follows that
and then 
Then BVP (1.3) has at least a positive solution u = u(t) with
Proof.
where σ is taken from Σ y−w λ M such that
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It follows from (2.27) that
(3.17)
When λ ≤ (2b/c), we have
Hence T * has a fixed point 
